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Technology: Metamorphic H EMTs 
Raytheon launches MHEMT foundry 
Raytheon Company's RF Com- 
ponents Division (Andover, MA, 
USA) says that its 4" metamor- 
phic HEMT foundry process for 
microwave and miUimetre-wave 
applications has transitioned 
into production. 
RRFC's VP of Business 
Development Russ Wagner says 
that the process ignificantly 
improves the manufacturability 
of low-noise/high-frequency 
devices at a cost that is lower 
than that of comparable InP 
HEMT structures. 
RRFC says process results have 
shown excellent gain and noise 
performance, making MHEMTs 
ideal for such applications as 
wide-bandwidth amplifiers 
(TWAs) for fibre-optic receivers, 
low-noise millimetre-wave 
receivers and automotive radar 
systems at 77 GHz. 
The process, which employs 
self-aligned, selectively etched 
gates for high yields and unifor- 
mity, routinely demonstrates an 
fT > 150 GHz and an optimum 
noise figure (fmin) of < 0.7 dB 
at 25 GHz. 
One of the major advantages of
the MHEMT process is that it 
achieves the high-gain, low- 
noise performance normally 
associated only with InP 
HEMTs without the additional 
expense and manufacturability 
issues encountered with InP 
substratc based devices. 
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Figure I. Typical cross sections of the device layer structures for (left) a GaAs pHEMT, (middle) an InP HEMT, and (right) 
an MHEMT, showing the increase in indium composition in the channel layer from 20% through 50% to 60%. 
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Figure 2. Graph of the optimum noise figure Fmi n (dB) versus Ids (mA) for 
4 x 75 pm MHEMTs at 25 GHz, showing the decrease in Fm~ nas the indium 
content of the channel layer increases. 
During growth, a metamorphic 
buffer layer transforms the 
lattice from GaAs to Ino.53Gao.47As 
through controlled islocation 
creation, allowing the strain- 
free growth on GaAs substrates 
of thick, high-indium-content 
devices. RRFC says that this 
offers many desirable properties, 
such as high electron velocity 
and excellent quantum well 
confinement, enabling state-of- 
the-art millimetre-wave gain 
and noise performance. 
Raytheon's Advanced Device 
Center (who led the develop- 
ment of the MHEMT program) 
says "The transfer of  the 
process f rom the research fab 
to the production fab was rela- 
tively seamless. The f irst pro- 
duction wafers showed nearly 
identical electrical performance". 
VP of Operations Lisa Aucoin 
said, "The relative ease in 
transferring the process f rom 
the research environment to 
the production line was based 
on the use of  self-aligned, 
selectively etched gates and the 
unique properties of  MHEMT'. 
RRFC is currently developing a 
number of products based on 
MHEMT technology and has 
begun accepting customers for 
MHEMT foundry services. 
For further information, 
contact Brian Reardon 
Tel: +1-978-684-8663 
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